ELECTBOMAGNETIC IHDUCTIOK

Now consider the case of the currents induced in a mass of metal
by a rapidly alternating electromotive force. The number of tubes
of magnetic induction which pass through any circuit which can be
drawn in the metal is zero, and hence the magnetic induction must
vanish throughout the mass of the metal. The magnetic force will
consequently also vanish throughout the same region. But since
the magnetic force vanishes, the work done when unit pole is taken
round any closed curve in the region must also vanish, and therefore
by Art. 203 the current flowing through any closed curve in the
region must also vanish; this implies that the current vanishes
throughout the mass of metal, or in other words, that the currents
generated by infinitely rapidly alternating forces are confined to the
surface of the metal, and do not penetrate into its interior.

We showed in Art. 235 that the currents generated by an
electrical impulse started from the surface of the conductor and
tben gradually diffused inwards. We may approximate to the con-
dition of a rapidly alternating force by supposing a series of positive
and negative impulses to follow one another in rapid succession.
The currents started by a positive impulse have thus only time to
diffuse a very short distance from the surface before the subsequent
negative impulse starts opposite currents from the surface; the
effect of these currents at some distance from the surface is to tend
to counteract the origiaaal currents, and thus the intensity of the
current falls off rapidly as the distance from the surface of the
conductor increases.

The amount of concentration of the current depends on the
frequency of the electromotive force and of the conductivity of the
conductor. If the frequency is infinite and the conductivity finite,
or the frequency finite and the conductivity infinite, then the current
is confined to an indefinitely thin skin near the surface of the con-
ductor. Jf, however, both the frequency and the conductivity are
finite, then the thickness of the skin occupied by the current is
finite also, while the magnitude of the current diminishes rapidly as
we recede from the surface. Any increase in the frequency or in the
conductivity increases the concentration of the current.

The case is analogous to that of a conductor of heat, the tempera-
ture of whose surface is made to vary harmonically, the fluctuations
of temperature corresponding to the alterations in the surfacespect to the
